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(54) NOVEL RESIN FOR OPTICAL MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the oxidation 
resistance of a resin obtd. from a compd. having a structure 
contg. a 3-membered ring comprising an S or O atom and 
two carbon atoms and a sulfur compd. having an SH group 
by specifying the ratio of the number of moles of SH group 
to the total number of moles of episulfide group and/or 
epoxy group. 

SOLUTION: The sulfur compd. (A) having an episulfide group 
has at least one structure represented by the formula (R1 is 
a 1-1 0C hydrocarbon group; R2 to R4 are each H or a 1- 
10C hydrocarbon group; and X is O or S provided the 
number of S atoms is at least 50% of the sum of S and O 
atoms constituting the 3-membered rings), examples being 
bis(p-epithiopropyl) sulfide and a compd. formed by 
substituting at least one hydrogen atom of the episulfide 
group thereof with a methyl group. The compd.(B) having at 
least one SH group per molecule is e.g. a mercaptan or a 
thiophenol. The ratio of the number of moles of SH group of 
ingredient B to the total number of moles of episulfide group 
and/or epoxy group of ingredient A is 0.001-0.5. 
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-^x?-;U-l, 2-y7^^>, N, N' -i^x 
3-^7$/^>, N. N' -^x^;u- 
1, 4-^7$ 7:/£> v N. N' -^x^jl/-l, 6 

-^7^ y^t>, f^^sy>. 2 -y ^;ut*-^^sy 
>. 2. 5-&&l>i*2. 6 -ty^^;Uf^^^>, tfs 
*tr^5/X l, l (4-b^«;^;l/) y £ 

>, l. 2-^- x#>, i, 3- 

i>- ^p^*>, l, 4-t^- (4- 

t*-^«;iy;i/) fF7^fj^7xi;>f{D2Jfi 
tf'Jr^ > ; h «;^^;U75>, h9x^;U7^>, h 
'J - n - 7'P t*;l/7 5 h'J-iso-7'P h*;U7 5 
>, 2-iyy^JU^*Pt*;U7 5>, h - 3 

-y h+J/^PW$ >, h«J-n-^;l/7$X 
h »; - i so- zf*A,T 5 >. MJ-sec- :/^;U7 
h'J — :>^;U7^ h'i-3-^>^l/7$ 
X h'J-n-^W?y, h -n -^^^;l/7 
5 hy-2-x^+i/;l/7ry, hil-R^t/ 
^7$> 4 h'J-7') , J;l/75X i»£>p-\=^>;ux 
^JU7 5>, ^^P^^XW^X m;-^ 
^u^y^75>, N, N-^^^+i/;l/7^ 
>, N-y^l/^i/Jl/7 5y 4 N, N-,^^^;l/e> 
^P-\^->;U7 $ > x N-^^y^P^yJl/7^ 

N, N -^x^;l/x^^-;l/7^ N, N~t>^ 
fJl/X^y^;l/7 5 N -x^Ixtyxd? y-;U7 5 

h 'Jx^y^7 $ h 'J<>^l/7^>, N, 
N-^^^;U-<>^jU7 5 >, ^x^;l/-^>iy;l,7^ 

h'J7x^7 5> k N, N-^f;l/75^-p 
-^u*/-;k N, N-yVfil/7^^f;l/7xy- 
Jk 2- (N, N-^^^>>U7$ ^^^Jl/) 7x7- 

;k N. N-^y^;i/7^-;>, N, N-tyx^ji/7^ 

^;Uf-^'J^>. 2- (2-^7 ^-;U7 $7XF^ 
^»-4-^^;U-l, 3, 2 -t^^+1f^;l/^>^(D 
3^7 ^ > ; 7- h^y ^;Ux^ b>^7 S t'^tP 

N, N' -^^f^^yy, N, N' -e^ 
( (2-th*P^» 7*Pt:Jl/) f^^ty>, -^+1^^ 
^U>-r h ^ 5 N. N. N* , N' -T*h^^^;u 
-1, 3-7'^>75k 2-^^7$y-2-t 
KP+>>7'Pa*>, ^x^;U7 ^ 7x^7^ n. 
N. N- h (3 - V* 5-)V7 ^77*P t*;U) 7 5 
>, 2, 4. 6-MjX(N, N-i/^f;l/7$/yf 

7x7-;k Vtf^7x K^(^)3^ 

«; 7 5 > ; ^ ^ ^v r -;u, ^-^^ $ y -y-;!/, 
2 -y ^ #:/-;k 4 - y ^ #*S-)V S , 

N-xf;M^yy'^ 2 -x^;l-< 5 #*S—fr % 4 
-x^M$^/-;k N-:/?-;W ^ 2- 
T'^JK ^ ^'/-jk N--7>f r iy;U>r ^ #V-;k 2 
- ^>f r V;l/'r s yv'-ik N-7xXjM^'/- 



-**;W5#V-;k N- (2* -i/T^x^rt,) -2 

^ ^*y-;k n - (2' -i/ryx^b) - 
2 - ^7>7^;w ^ #v-Jk n - (2* ~^r^x^ 

JU) - 2- 7x^;b^ #V-Jk 3, 3-t'X- (2 
-x^-4-y?-;M^ 4 /«J^) y£>. T)l*)l 

^-^ffi; 1. S-isTWisfu (5. 4. 0) ^> 
r r -fe>-7. l, 5-^rf^>^o (4. 3, o) ; io 
*>-5, 6 - 8-t?T1ffc^>^ 
p (5. 4, 0) ^>f ? -fe>-7*©r «± 

(2) (l)(D7$>g<!:Mpy>, g£@L JWXBL 

WBL 07 *{b**^<fc©4«T>*x* 

(3) ( 1 ) <D7 $ >Si^>^J:0 , H7 ^{t^^f 

(4) h y^^u?*;*? F';xf;i/7*X7^ 

^^^7 ^ bV-n - ^^>;l/7^X7^ 
>. h y - n - #9 2- fry a >, F'J^d^ 

t/Jl/^X7^> 4 h'j7x-Jl/7*^7^> 4 MJ^V 
5*M*X:7.f>, h'iX(2-^^7x^) >tX7 

h yx (3-^^;U7 *x;i,) j> s h ij 

X (4-^?;l/7x^;l/) *X7-*> V h'JX (S^x^ 
^7 5 7) W7^> 4 h «;x (4 -^Jb7;cx;U) 
^7^> ( y^?;l/7x-ji/7tX7^>, ^x^;U 
7*x;U:7:*-X:7y ^a^^^x^Jbt^ 
7-*>, X^7x^7^7^>. t^:7^~;l^> 30 
^0^^>HX7^> 1 ^dP^7x^l/7^X7-/ 

(5) mat. mm. mm, mmmommm^^ 

(6) 3y vitm&s 3 ^ vlkm^CDx.-^^- h^Cc 

(7) ^j^v^cM^n^SMSfc^o'cn^o 

(8) 4r-f« % 07 *{b**M. 

cn6<ott*rwk»©ta*j^< u 40 

C»fe©tt. 1^77$> 4 2ft^7$X 3M^7 
T$>, 3»^'j7$X ^^y-;U8L 75*/> 

4»r>*^^AJft. 7^7-/>gr^, £9 

»*LC»fe<Dtt, xt'X;b7-/ FS£raSO»£*£l 
{@&TWT£, 2i^77^> k 3^/7i>. 3i 
#»/y$> % ^5 2V-;HR TS^VgL 4i7>^ 
x^A^ x 7tX7^>ST^)^ Cn6«i^ 

rsfb^tt 1 ^uccstbraisro .0001 50 
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1. o*jn»irr*#. kf*o<w. 0. 0001^ 

rt»6 0. 5*;k <fc9WF*0<{*, 0. oooiw 
60. 1*;U*«9 % tWa<(l 0. OOOl^tJl/ 

[0012] £/c, *ffiHO«UKtt» ( a ) fb£1»*<D 
^WfigS^2ffltUh^-r*{b^BJ. cti6(D 

1 mLb&tto«tttd?riB&ms* 1 fl«± 

£ fc W x # * 5>S i J^|g ojfcTc oiHam^ fc oJSKe « 
1 ffl^T^fb^tttKfbS^OTSj&T* c <b 4> 
(a) lb^Jtl3(DxfX;b7 ^ FSfc^tf/* 

fcttx^+^sis^te^wsBSj&zfflJMiwr^-fb 

^<hGTtt v x#*Mb£«J. »xt7;l/7^ F 

K-gmm 1 cieui&tta>was^nTtt«c«flgai« 1 

IM-f&it&fytisX^ jt&9*)fr s T&<)fr % TV 
;k fcfxjk ^it^^fCTiifll^ft^i^^ 
Mb^gJ, xb'XJl/7^ Ffb^ft. t/frtf^WfafflfaZf 

fb^«j<fcur«. -***yjk y^yjk 7«j;k t^x 

Jk ^#R^x^©^fiffiS«:Wr-5<b^«5*s*Cf 6 

[0013] x^Mb^!»cD^:#«<hur« % b Fa 

b'X7iy-jl/F 4 b'X7iy-;l/^;i7t>, b'X7 
x7-;bx^f;^ ^7x7-^jl/7 ^ h\ bX7 

XDffi^u: <fc 0 Ki^ $ ft & 7 * y - x ^ + ui 

^ ; x^u>^i;n-ji/ k ^x^u>yi;n-;^ y 

x^U>yi/3-jU % *UX^U>^'J3— Jk 7'Ob* 

u>^yn-;i/ v i, 3 - ^a/Oyt-;!,, 1 % 4- 
hy^^^y u-h v ^>^xyxy h-;k 1.3- 

fe^O'K 4-t/^D-\+lf>^^^;l/ % i v 3-*5j: 

O'k A-isZa^y-yi/j $ s~)i^ fame*?* 

^3. b'X7 j:>/^A • 7'Pb'U>W>f K«*niB5»C0 
^<ffi7;Un-;Mb^!ixt:'^n t F y XDtB^tCj: 0 

lil$n^7^p-^x^^i; r^t*>^, 
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+tth*D^V7^« 4 b Far U7 

it? x -just? )i>tf>wg<D&m*f)i'#i'mib&*to 

x^f-«x^>M;xfb>^7$X 1, 2 
-^T^^O, 1. 3 -VT % /7*py0 4 l, io 

-t>TSy:/#> % 1. 5-^7^^>3?X 1. 6 

8-^7^^^^>, t'X- (3-7^7'PfJl/) 

x-fMk i, (3 -T 5 ^^*n^-» x 

£X l, 3 - ex - (3-r^x^n^^^) -2, 
2* -^^rt/^n^X 1, 2-, 1. 
1. 4-t'X7^t/^P^tX 1, 3-£>£l>fci: 

1. 4 - b'X7 $ y^^^n^iJ-x 1. 3-* 

4-t'X7^x^>^P^t>, 1, 20 

3- £>£l>ttl, 4 - t'X7 ^ y7'P b\H^>^P-\*1t 
>s tK^4. 4' -^7^ yy7i^JM^>, -fy* 
P>^7;>, 1. 4-eX7^7*PtXt^7^ 

m- % £>£l>ttp -7x^l/>i/7; >, 2, 4- 
&£W£2. 6-F'Jl/>^7^>. m- % £>&(,Hip 
-*t"J U>^T* 1. 5r*4lr^ 2, 6-7" 
:7£U>i?TS>, 4. 4' -^75/^xXjM^ 

4, 4* -^7$/^7xx;l/x-rJk 2, 2- 
(4, 4* -*PT 5 :7"a^'>i|<D— 
T^>, N, N' -^^;l/X^b>^7 5>, N. 30 
N' -t^^JU- 1 , 2-i/7^/7 , PA'> > N, N* 

-t^y i , 3 -vy ^ szf\2J*>. n, n* -5/ 

y^JU-l. 2-*/7^^>, N. N' 

-1, 3-^7$^^>, N, N* -t?pf^Jl/-l, 

4- ^7^^>, N. N* -S^^-l. 5-^ 
T ^ ^>£>. N. N* 6-^7 5 
y-^+TX N, N* 7-*/7?^ 

N. N' -^x^M,x*U>^T N. 
N* 2-^T^y^D/N*> v N, N' 

-^x^;U-l, 3 -£>T >y7*PA'>, N, N' -t? 40 
x^;b-i. 2-^7 5/ ^> 4 N. NT -^x^;U 
-1, 3 - ^^^>, N, N* -t^x^Jl/- 1 , 
4-^7^^> t N. N* -^x^Jl/-l, 6 -i/ 

2, 5-£>£(,ni2, *^:b' 
^7^>, 1, 1-^- (4-b'^'J^U) 

1. 2 - 1>- (4-b*^»J^l/) -x£>. 1. 3-t; 
- (4 - b'-^'J -:/nA>, l, 4 - (4 - 
b*^»;^;U) -^^>f(DZM^7^>ixb'/>pt K 
■J>©ffl^tc<t0^3n^r ^ >*x#*Mfc£«j : 50 
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3, 4 -x#^>^?a^*:WU- 3, 4-x^^> 

ts**V- A K, 2- (3, 4-x#^>>>^a^*^ 
JlO -5, 5-Xb*P-3, 4 -XTtf^ix^n^if 
>-y^-iP^r^^> bX(3. 4 -x#=^>S^p 

p^>*^x>x#*^h\ x#**/{fcrt;Miik xtf* 
Mb#»j:/£^xx ^x;^^a^t>x^^>F 
^^^{b^©x^+v{l:u:J:0^?n^>x^+ 

C00 14] xt7;l/7^ F{b^tt©^#W<tbr». 
X # * Mb£-$5<DX # * i/m<D— *> l > [t±X 

Z±\iZ)\,y< b'itLxm 6n^xt7;l/7 ^ Kfb^t* 
[0015] ^«*;u#>K^*«5^<D^W<h ir« 

±Mi(Dx4<+Mfc^<D<hC^r^b/txbVNnb K 
»J > £ # ^ffi#cr>j^f4 £ 0 r ±a L /c (O £ * 

[0016] ^/c. OTtcxb'XjUy ^ 

Wl^To ^faa^wr^x^^Mb^iorci, 

b'^-;l/^ ^ -^;b^ij->^;bx-f-;l/, b'^;l/^>^;l/^ 

i; h v T y;l/y;->^;bx-^;u^^^,tf 
£C£#r££ 0 ^fnX£^-r£xb-x;U:7 ^ K{b^ 
mt Lr«±ffi(D^|0S^:W^^x^^^b^<Dx 
5i<+VS^xb-x^7 ^ FfttWt^K. WAtf. b*^ 

t^'J^^x-f;k ^^-^a^^^y 

[0017] #i*fi^njffi^ir«feS^ i ffl«±wr*ft 

K xW^yu-h, x^;M^^i;u 
-h, x^u>^»;n-;i/^r ^ ij h v x^u>y 
•Jn— U-h, i^x^b>y r3-;l/txr 

h «;x^u>^t;r2-;i/^T^ g h % h i;xfu> 

^7^'JU-F, ^'Jxf^^ijn-^^^iju 
-h, 1. 3 - ^U>^'Jn-;l/^r^ «; U- h. 

l. 3-^u>^'j3-j^^^i;i/-F, 1. 6 

-^y^isjr-foisTZ x ) U— 1. 6--^+1f> 

K ^'J^Pfi/>^ij3-;i/^7^ 'J h v tf'jy' 
Pb'^^^-j^^ijiz-h, 2, 2-b*X 
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2. 2-t'x C4 - (^^^'ja^>xh + i/) 

HO ^a^>. 2, 2-t^X (4- (T^'jP*^ • is 

XK^/) 7x^I/)7'OA , >, 2, 2-t'^C4- 

(^^^'i P*^ • ^x h3^>) V x~;lO 7*p^*>, 
2, (4- (T^'ja + ^'-f'Jxh^^) 7 

*x;lO r/cuO. 2. 2-^X C4- (y£^l>P* 
^•^'Jx^^» y *^jtO ;/p;0, h 'J^^P — 

jI/^d/o f »;y^ »; F. h m^o-^'o/o 
M;y**!/u-K ^>^x'j^<j f-jut-f^t^ 
yu-K ^^xij^n^f^^^^'ji/- 

K b'X (2. 2. 2 - h ';^^u-;l/x^;l,) x-t* 
;Ur)^*U*T^ U I — K \Z7s (2, 2, 2-h'Jy^ 
p-;bx^;U) x~fvl/<D^+1fy £^ >J U~ h3£<D 1 

f-^^^WT^fh^*} ; 7'J;l/X;i/7^ F\ i>T»J;u 
[0018] £/c, xt'XJ^ ^ FSteJ:tf/£fcra:x 

flW*r^{b^(D$iF^Li^^ibr«x^^s^ 

6t^xb-X;l/7^ FS£ lfIWT£ffci^£&tf£t 

<t#r£& 0 ^o^ffKu*. x^u>^-+tf^K. y 

^<^y , j->^;l'XXTVl^ ^^^i/'J^t/jl/x-f 
;k x^jb^'j^A'X-fvk t*;i/^/'j^^;l/x 
~-r>>k ^^;U^/»;3>^;l/x-f-Jl/^co^'; isisjlx.— 
^JKA^Ott* x^ix>x;l/^^ F\ 7'Pb'U>x;l/ 
y 4 K^O^r^xf^Jl/^ -/ Fffc^ft. ±^(D^r>/^^ 

'J ^ F -Jl/ (1, 2-xW-3-t 

y^^i/xxfji'S, yfwt^y^ji/x-f^ 

(1, 2 -xf^7'afW+W^» . x?>;l^ 
^^•jt^A/X-T^k 7'Pf;U^^^'j 5>^;l/x-^ 
;k y y ^^;1/x-t*;1/^cd^ ^ y 'J %s?/)i> 

[0019] ( a ) it^m^ Ox fX^7 ^ F 

j^±wr^>{t^ab^iHj. cne(DW#ggiiiJ^±i 
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[0020] ^ hie. ^mmm&rn? zit&to*mm? 

10 — F* yil/^— K 

De^<-tt5/y*-w- f, ^ 'jx^M-t 

+ 5>^*-^-F, * SiUA— ***/**-x4^y yx 
— F. t e r - ^^A-t^^tfij/x- K 
ter-^j^t + ^tf^/x-K ter- 

Jl^-^f ^sf^+tf yx- K 2. 4-i^^PP^ 

>»/-f JUrt-sT+lf-t h\ ^W-Ol/^-^+lM f. 
^SJkr*-**"!^ F\ V- t e r -^JWC-** 
■fr-f FSKD^-***^ b'm ; >t FnA-*^ 
20 A F\ t e r - ^;l/t h'o^-^flf A F^<£>fc Fp 

F3K: 2. 2' -yytrx (4 ~y F*-> 

-2. 4-^y^MUDxh'JJl/) . 2. 2' -T!/ 

ex (a-^^p^atvi/^aetxh';^) , 2. 

2* -y/fcfx (2, 4-^^UPxFiJW % 
2, 2* -7'/t'X>f7^PxF'JjK 2. 2* -y 
'/tr* (2 -y fJl/^Dx h , l, r -TV/ 

t'X (->^D-\^if>- l -^;^x h , 1 - 
C ( 1 -^>77- 1 -y^;l/x^;U) r*/3 ^;l/A7 5 
F, 2-7xx;b7'/-4-y 4-t>y^ 
30 2' -7 4 /tTX (2 -y 

P^*>) .2,2* -T^/h'X (2, 4. 4-F';y^ 

FS, T!/»{fc^»r*»3. *«>»*Hr**><D 
2, 2* -y*/trx (4-y F + ^>- 2. 4-t>J 
fj^UDxh«J;l,) % 2, 2* -Tt/fX (2-S^^ 
40 P7"Pt';l/7 p nt^xh'j;l/) , 2, 2' -T'/fcrx 
(2, 4-^^A*UPXh«J;b) . 2. 2' -T*/ 
ex^7^P^h';;k 2. 2* -7'/b'X (2-> 

f^pxhij^) , i, i' -r*ytrx (t^^p^ 

1 -^Jl/^fx h'JW , 1 - C ( 1 
1 -y^x^jb) r % /] ^ F, 2-7xx;l 

T % /-4 -y F+^- 2. 4-^^-^l/PxMJ 
ju. 2. 2' -y*/fc*x (2-y^;u^'p/>c>) 2, 

2* -7'/^, (2, 4, 4 - F 'J^^;^>^» 
50 nCim^. ^^^^S^^S»J<D§H^ffi«, ^ 
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ftenttt^, a»«««t!»ittitttcstoro. out 

%-5. Owt%, *tf£U<te:0. lwt%-2. Ow 

[002 i ] ztc, *mn<Di&fmt*m&mitLx%¥ 

^KO^^M^P?:!^, *^?9C0jffi^ 1 0 0 
SS9ttC*tUT0. 0 00 1-5IiW^nc<!:^ 

-2-t KO*S/^a fcVI/T * 'J U- h, 

^xfJW u - h t'XT^ 'J h, 2-th* 

^^CDM^l 0 OltWLtO. 0 0 

1-40 mmmim simx * * . 

[002 2] *^©fifiR««:ffi^H{fcbT»$K:K 
U HmtttZ (a) fl^ftteJctf (b) {bi^gj, 3 6 

V\s— b (PVisisfrJ $ ? V h<Dx#^fg£x 
tt*#SL *mMffi<D ( b ) fb^«^IMU»jfc»h 

KJ-o£jt#>/cf&, §^6$*L§^3n£ 0 M*4 (a) it 
( b ) ft&mte£&mffi$t<D ( a ) fb^JCDx t* 
XJl/^y KgfccfcC>V^/c«x^+^SiJSit»oI^W 
£ 2 {BfeLh £ * b^$3 > C ft 6 <D*HtES 1 <I£(± 
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^WOTTr- 1 0 0-1 6 0'Cr, 0. 1-4 8 
6 & £ J©£ 4 * tt**bSj£*^ pjfig r^ost » cc 

»o. l-i ooe$ra, mn i-48 wur*o, wit 
urn*- 1 o-i 6 0°c, m?g- io-i 40°c-e& 
io m^ttwsos^iSK'rwffiWFraco^-^K, o. 

rC-10 0Vh©^ 0. 1 °C— 1 0 0°C/h<D 
fc. flHbRTft. ^14^5 0^6 15 OTJCDaKTl 0 

20 ^^Ai!fbLrK^5n^^ x £j^f4r&& (a) fb 

fry a bm^ayfttc{ts.^umt^tc^m^m 
&mt&m* 2t>< e c{*mm&&mm. %73ttmz* ±xm 

m^v^m^m^r^m^xm^oxh^^ u& 

M&te- 20W 1 0 0"CHg(Dj©HrtTfrft£^# 

»^L^SB«itt- i owe>5 0'a $6 

40 ec{C#$bC*DW\ - 5103^6 3 OCT**. B^H$Ra 
tt, l#*>e>58m »*0<«5#3&>6 2B*lffl, 

^Ji&X$>Z> 0 C<DV$<DffiimiZ0 . lmmHg^7 
OOmmHffll^Ttf^*^ $^U^«10mmHg 
H3 0 0niniHgt^. 3 MCcaA^c^U 
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[0023] 

mmx$> ~> tc-t^cm^m^m t . mmmvrm 

[0024] 

ISffifttt : Effi tfcDi&^IA5f 14i'Kr5f tt^ 0 . 5 G P a £ 
nsTiaKTWffiSrfT o/c ffl^fefrttJSKtfc 10Hz, 
SRK3 0W 1 3 OX;3!r2V&t?ffiaifc 

( n D) . Tv<&(ud) : T vimKtt&tB 
l\ 2 5*CTii^b/c 0 20 
[0 02 5] ^5£#J 1 

(a) {b^ftiOTfcT* (j3-xtWat» XJU 

;U 3 3MS9to^lt 1 0 0m&$frCfflgi£ LX 2 -V 

If iit/Co C<DB# (a) {b^tp<Dxfc;x;l,7 
A Kg<Z>fgiHc*fTS (b) (fc^«j*<OSHa<D^Jt 

^^faw)enJCc3&>-^^. »6ttfcu>x<D8g«Ff*£gsi 

3£SfcW2-^ 1 6 

m i o oii^^bti$ii or 2 -t?x^r s ✓ 

»W2-1 3 12ft IK. SgtfcWl 4-1 6tt«2tC7ftb 
fc. 

7 

(a) ffc^W^OTtr* (£ -xb^t^'Dt'Jl/) x;u 
F9 3fifi». (b) ft^9<f:br^^^^^-;b 
7SS9*<D£itl OOSSSPtC, mt±UX2-V>JL? 
JlT^x^^jbO. 5£fi& Cxg8{t#J<i:UT2, 50 
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t e r-^-4-^f;l/7xy-;l/0. 2 
gffigp. »W«»iRffJ<!:Lr2- (2-tKa*S/-5 
-ter - t^^7x^Jl/) -<> % /h 9 7 7-^0. 

OmmHg ©WET+»R:Bttl*1¥ fc. C <E>B$ ( a ) 

fb*tt*©xexji/7 ^ Kg©*gtHc*f-r& (b) \t<g 

ft*©SHS<D*;l/JtB0. 0 6ir*ofc o oi^C 
<D«J3^£U>XflJ*-;i'KCC&AU t-^tl 

o*c^6 i 2 o a C£ X2 2Btr a i^wr^aurM^^b 
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